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Local governments have the opportunity to play a legdrole in promoting
energy and resource efficiency, addressing climate change, and adopting more
sustainable practicesLy Hnnc>X L &aA3dySR GKS ! o{d al
Agreement. This signature acknowledges that the City of Cleveland takes climate
OKIFy3dS &aSNR2dzaAate FyR gAff YIS SFTFF2NIa
~ footprint. The increase in greenhouse gaissions over the last 150 years is
PN having social, economic, human health, ecological, and security impacts on cities
= n—oj across the country.

P

Although Cleveland is well positioned for a changing climate because of our access to fresh water and
our temperate climate, | have a steadfast commitment to reducing the carbon footprint of our
operations. Some benefits of addressing sustainabilitydindate change include:

1 Reduced energy and operational costs for government, residents, and businesses

f{GAYdZ FGAYy3 t20Ff SO2y2YAO0 RSOSt2LIVSYyld GKNRIdAK a:

1 Reduced dependence on foreign fuel sources and vulnerability to energy price increases

1 Diversified energy supply and reduced loads on the transmission system

1 Protecting public health through reduced air pollution emissions, including ozone precursors and fine
particulates

1 Improved quality of life through reduced commuting times and greaterail mobility

9 Improved educational opportunities

9 Opportunities for regional, state, and national leadership and recognition

This Sustainable Cleveland Municipal Operations Plan lays out the pathway toward significant reductions
in energy consumption andgreenhouse gas emissions caused by municipal operations. This
implementation plan is a major step in an informed and coordinated effort to ensure a healthy,
economically resilient, and secure community that is the vision of the Sustainable Cleveland 2019
initiative.

This plan is part of a larger Climate Action Plan being lethd ity of Cleveland. The Climate Action
Plan aims to not only reduce GHG emissions, but also plan for changes in the climate that will affect
Clevelanders. | look forward to engag all City employees in this work as well as a diverse group of
stakeholdes in taking action on climatéhange. Only by working in coordination and collaboration can

we transform Cleveland into a green city on a blue lake.

Sincerely,

Mayor Frank Gatkson

3 | SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN



CITY OF CLEVELAND
|

ACKNOWLEDGEMENTS

¢CKS al @2NR&a holiff wdl8 like td thankd ity dtakfind Green Team members from the
following Departments who participated in the planning process

Building and Housing Port Control

City PlanningCommission Public Health

Community Develoment Public Safety

Economic Development Public Utilities

Finance Public Works CITY OF CLEVELAND
Mayor's Office of Capital Projects Mayor Frank G. Jackson

Special thanks to the following individuals who provided data or comments on drafts of this report:
Jil CalamantePort Control
Charlett ChatmarRublic Works, Division of Waste Collection and Disposal
Freddy Collier, City Planning
Jim Hardy, Finance, Purchasing
Lisa Hart, Finance, Printing and Reproduction
Ivan Henderson, Public Utilities, Cleveland Public Power
Jose Hernandez, Public Utilities, Division of Water
Columbus Kelley, Public Works, Motor Vehicle Maintenance
Scott Loomis, Finance, Printing and Reproduction
Alex Margevicius, Public Utilities, Division of Water
Robert Masseria, Human Resources
Simon Mastranni, Public Utilities, Division of Water
Darwin McClellan, Public Works, Motor Vehicle Maintenance
Kim McGreal, Port Control
Tom Nagel, Public Works, Property Management
Carmen Nunez, Public Utilities, Cleveland Public Power
Ryan Olinek, Public UtilitieBjvision of Water
Ron Owens, Public Works, Division of Waste Collection and Disposal
Barbara Phillips, Public Utilities, Cleveland Public Power
Richard Pinkham, Port Control
Andre Reynolds, Finance
Ken Silliman, Chief of Staff
Richard Silva, Public Worleark Maintenance and Properties
Meenakshi Singh, Port Control
.20 Af1laxX ale@2NRa hF¥FFAOS 2F /FLWAGHE t NRB2SOGa
Gwendolyn Waters, Public Utilities

The City of Cleveland would also like to thank the following organizations for their expertise in helping
prepae this report

‘ brendle”  GRAF —
SBORN s,

INEERING

EN

4 | SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN



CITY OF CLEVELAND
|

U.S. Department of Energy

G¢CKAE YFGSNRAFIE Aa o6FaSR dalRy 62N
and the City of Cleveland under Award NumberEHD000705. This report
was prepared as an account of work sponsored by an agendedfnited
States GovernmentNeither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or
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INTRODUCTION AND BACKGROUND

What is the Sustainable Cleveland Municipal Action Plan?

The Sustainable Cleveland
Municipal Action Plan (9@AP
is a concrete sustainability
action plan ¥ 2 NJ
municipal operabns  Cities
across the country including

the City of Clevelandhave
embraced sustainability as a
tool to enhance the viability of
their organizations and
communities, benefit from increased efficiencies and reduced operating
costs, enhance social semg; drive innovation, and preserve valuabl
environmental resources. The -MAP establishes an organizational
philosophy toward sustainability througbroven policy, goalsactions and
performance metrics. While it is primarily intended to lay out specif
actions for City staff, the S@AP also provides context for the public to
dzy RSNR Gl YR GKS /AdeQa | LIWNRIFOK G2
witness the results.

Sustainability planning can improve practices in municipal operations
associated with energy use, transportation, solid waste, water
consumption, purchasing, land use, employee engagement, and other
areas. As a result,mplementing tle SGMAPcan serve to

9 Lower City energy costs for heating, cooling, and lighting;

1 Reduce fleet motor vehe fuel cost&nd emissions

9 Reduce waste generation and increase landfill diversion rateseby
reducing landfill tipping fees and transportation emissjons

1 Lower watercosts andconsumption

1 Improvewater qualityin Lake Erie and rivers that feed it

1 Increase employee satisfactioproductivity, and health,while lowering
utility bills from constructing higperforming buildings and retrofitting
existing buildings;

T yAGS GKS /AdeQa YIyea
actionto create efficiencies and synergjes

1 Engage municipal employeiesi KS / A (& Qa

1 Lead by example for the communémnd other municipalities
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Together, we're building a
¥hRihg Green City on a
Blue Lake

Sustainable Cleveland
2019 is a 1@ear initiative

that engages everyone to
work together to design
and develop a thriving and
resilient Cleveland region
that leverages its wealth
of assets to build
economic, social and
environmental welbeing

@5 G Ay 0AL A

It supports and aligns
efforts that are already
being championed with
intelligen@ and passion
throughout the region and
it activates new efforts
and new leadership along
the way.

SustainableCleveland.org

O
L SUSTAINABLE
B CLEVELAND 2019
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While the Cityis already practicing sustainability in several areas,3@MAP will accelete progress in

a more coordinated manner and help the City achieve even more significant outcénfigst step in

this process was development of ti@ity Green Tearin May 2012 consisting of representatives from
acrossCity government servingo integrate sustainability into City operationd summary othe CityQ a
existing policies, programs, and example projects that embrace sustainability can be found at:
www.city.cleveland.oh.us/Sustaingiby .

Framework of the Municipal Action Plan

The SEMAP describes existing practices, goals, actions, and ways to measure progress toward
sustainability in municipal operations, as well as the partners and resources needed for implementation.
The priorties highlighted in the goals and actions represent some of the most significant opportunities
the City has to make progress toward sustainability in its operations.

Informed by dialogue with City staff and drawing on best practices from other munstiptdinability
plans, the S@ ! t Qa FTNI YSg2N] O2yarada 2F Cc20dza ! NBIFasx D
components is described below.

~

Focus AreasFocus Areas are used to organize theaSCt Q& 3J2F t & AyiG2 GKSYSa Ay
across varias planning efforts. Specifically, these Focus Areas include

1 Design, Construction, and Maintenance;
1 Energy;

I Transportation;

9 Water;and

1 Materials Management anBurchasing.

Goals The Goals embody the desired outcomes that the City intends to achieveadbr feocus Area.
Where applicable, Goals include numeric targets and time frames for achieving these targets. In other
instances, goals are more qualitative but still articulate a desired future end state.

Actions: Actions consist of specific steps thaillvibe taken to meet the Goals. It is at this level where
potential costs and benefits, both in financial and resource efficiency terms, are quantified to help scale
and prioritize possible actions. For any given Goal there are generally several suppattons.

For each action, the plan includes an action description, performance indicators for monitoring progress,

lead department, related actions, and first steps for implementation. In addition, the plan outlines
strategies for training, funding an®2 YYdzy A OF G Ay 3 LINPINBaadad ¢KS al &2N
available to support on implementation of each action. While not explicitly included under each action,
departments not serving as lead will play a supporting role.

Performance Indicators:Performance indicatorsare numeric criteria used tovalidate, assess and
measureprogress toward the statedesired outcomes at the Focus Area level

7 | SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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Extending to the Community

Through the SGIAP,the City recognizes theeedto lead by examplén promoting sustainability but

creating a truly sustainable economy in Cleveland requires the entire commuihityis whyhe City of
Clevelandled a process to @ate a communitywide Climate Action Plan (CA#®) not only reduce
greenhouse gas (GH@inissionsand energy usebut alsomake Cleveland more resiliebly preparing

for existing and predictedhanges in the climatdhe CARs distinct from the S@/AP in that it focuss

2y AadaadzsSa yR FTOGAGAGASEA Ay GKS O2nsYniyjoatprigt. TheSe 2 y R
City is engaging experts and community leaders from across Northeast Ohio, and the public as a whole,

to create this path forwardFor more info, visitvww.SustainableCleveland.org
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MUNICIPAL GREENHOUSE GAS
INVENTORY AND FORECAST

This section provides a baseline
environmental inventory for theCity of
| £t S@St I yRQa Y dzy AT@eA LJI f
inventory focuses on greenhouse gas
(GHG) emissiong a helpful crossutting
metric to evduate the impact of various
City activities.The inventory establishes a
baseline from which to measuithe CityQ a
progress toward suainability from year to year. 201@as selected as the
baseline yealbased on data availability Appendix A provides addbnal
guidance on the methodology used for data collection and analysis.

Greenhouse Gases

There are six primary GHGs: carbon dioxide,Q@ethane (Ck, nitrous

oxide (NO), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and sulfur
hexafluoride (SE). Most ofClevelan@& DI D SYAadaaizya
emissions of the first three gases; as a result, these are the only three GHGs
considered as part of this inventory. PFCs and HFCs are primarily released
as the result of normal operation and méenance of refrigeration, air
conditioning and fire suppression systems and are a minimal contributor to
0KS [/ AGe@ Qa, isAoaml Synin@yNi# kerge{el@ctrical equipment,
such as transformers, and was determined to be a minimal source of
emissons for the City based on a review of data provided by the City.

Scopes, Sources, and Boundaries

¢CKS 02dzyRFNE F2NJ /tS@StlyRQa o
based on the concept of control and influence. All assets that the City owns
and many sevices that it provides are included. Also included are other

activities over which the City has a relatively significant level of operational
control and for which data are availabl&able 1outlines the inventory
sources within this boundary that havétsy Ay Of dzZRSR Ay
operations inventory, with the emission scope for each source specified.

iKS

With regard to GHG emissions, all activities are categorized into three
scopesScope ISYA daA2ya | NB RANBOI
designated boundarg A ®Sd FI OAf AGASA dzy RSNJ GKS
inside and outside of Cleveland City prop&gope 2emissions are those
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GLOBAL WARMING
POTENTIAL AND

TRREON blokibe ©

EQUIVALENT

Each othe GHGs reported in
this inventory has a different
level of impact on climate
change. For example, the
emission of 1 ton of pD has
a global warming potential
(GWP) 310 times larger than
that of the emission of 1 ton
of CQ. Similarly, the
emission of lton of CH has
a GWP 21 times that of GO
To avoid confusion between
emissions of the different

types ., of ases and thelr

spe&l dWea dzty [
emissions are reduced to the
common unit of CQe, or
carbon dioxide equivalent
Thus, the emission of 1 ton
of N,O is expressed as the
emission of 310 tons of
CQe. All results in this
report will be presented in
units of metric tons of CO2e
(MTCGQe), unless otherwise
noted.

b &St yme eqhivaihdied gt NB

metric ton of carbon dioxide
equivalent (Cge) include:

9 Driving 2000 miles in a car
that averages 23 miles per

9RIgN (@96 & TONGATPR O 7

between Cleveland and
Cincinnati, 250 miles each
way).

SYA&aaA2flying?2 QDozNME Y

/ cdmingci@l airling (e Bk ( .
roundtrip from Cleveland to
Las Vegas).
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resulting from energy that is purchased by the City but generated elsewhere (primarily electoaity fr
power plants), andgcope Fmissions are other indirect emissions that occur outside of the designated
boundary as a result of the activities or demand generated by thgTCityle).

One primary purpose of scopes is to prevdouble counting emissions between reporting entities. For
example, a power plant would report emissions from generating electricity as Scope 1, while consumers
using that electricity would report those emissions as Scope 2.

Tablel: Inventory Sources

Natural Gas* Purchased Electricity* Employee Commuting
Fleet Fuel Consumption Purchased Chilled Water* City Financed Travel
Purchased Steam* Waste Generation (Solid
Waste)

* Includes spaces where the City ie fenant

In addition to the municipainventory sources outlined in the table above, there atker community
wide emissions for which the City has an influermifig and planning, complete and green streets,
affordable housing, tree canopy, etovill be addressed in theommunitywide CAP.These emission

sourcesarenok Y Of dZRSR KSNB 0SSOI dzaS GKSe@ IINB y20 NBFf SO S

Baseline Inventory

P'3AAYy3a GKS 3IdzZARFYyOS 2dzif AYSR 02@0Sx |+ o6lFlasStAyS DI

operations. In 200, total emissions for the City werever 400,000 MTCQe, with electricity
consumption contributing approximatel$4% of this total Eigure 1). This is equivalent tollaCity
employees commuting fron€incinnatievery day Conversly, covering the City with treeseventimes

over would absorb thimmount of C@e. Fifty percentof electricity consumption is attributed to the
5SLI NIYSYyd 2F tdzooftAO ! GAfAGASAY YIAyfte RdzS G2
treatment and distribution of water throughout the city34%) Emissions associated withastewater
treatment are not included at this point because the city does have direct operational controhnd

are onsidered Scope 3 emissiodsviation fuels represent legthan 0.01% of total emissions and kee

not included in the graphd={gure).

10 | SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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Figurel: Annual GHG Emissions by Source

Steam
1%

Other*
0.3%

Chilled Water
0.4%

Diesel

2010 Total
Emissions =
403,780 MTCO2e

* Other = Employee C ing, City Fir d Travel &
Solid Waste

Figure2: Annual GHGEmissions by City Department

Finance
1%
General
Government
0.20%

Public Health
0.4%

2010 Total Emissions
= 403,780 MTCO2e
* Other = Aging, Building & Housing, C ity Devel E

g, (e

Development, Law, and Office of Capital Projects Departments +
Municipally Fii d Travel, C ing, and Solid Waste
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In addition to GHG emissions, as part of the baseline inventory effort, annual costs for all utilities were
analyzed.Totalenergy, transportation and water relatezbsts for the City in 2010 werapproximately

$66 million, shown inFigure 3 The city pays for sewer related charges and some of its water
consumption, but not forsolid waste disposalHowever all of water and seer costs have been
included torepresent total utility costs if the City were to pfor all of its water consumption.

Figure3: Annual Costs bytilities

Sewer/Sludge/WPC Chilled Water
2%

2010 Total Cost =
$66,208,141
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A businesssusual (BAU) forecast was prepared for
the City of Cleveland municipal operations inventory
from 2010 to 2030This forecast is based@missions

today and does not account for possible changes in the SGMAP GOAL
number of Cleveland residents, City employees,-City
owned buildings, etc., nor those that will occur as a
E result of changes in state or federal standards (e.g. Goal 1:Greenhouse
t“;f increases in fleet fuel effiency or likely reductions in gas emissions

the emissions intensity of electricity). This approach of assuming no growth

or decline in emissions under the BAlpproachcan be adjusted in the reduction below

future to account for any changes in City of Cleveland municipal operations. 2010 baseline:
Rising utility costs are a factor considered in thidvB®. Table2 outlines 12016: 10%
the assumed annual raiecreases for each utility, as outlined Ener

- - utlity, as outlined the Energy 12020: 20%

Information Administration

12030:45%
Table2: Utility Cost Escalation

Electricity 0.2 percent
Natural Gas 1.4 percent
Water (20132015) 5.0 percent
Water (after 2015) 0.0 percent
Gasoline 0.8 percent
Diesel 1.1 percent

The SE@MAP contains an overarching GHG reduction goal (outlined in the sidebar to the right) that will

be achieved through thanplementation of the25 actionsoutlined in the plan. These actions are split
into 5 focus areasnd have dotal of 12subgoals allg A § K G KS FAY 2F NBRdzOAYy3 (K
and making progress in sustainability.

Table 3(Table3) summarizes the estimated outcomes of implementation of all of the actions in the SC

MAP in tems of resource (energy, fuel, water) savings, GHG reductions, cost savings, and estimated
capital costsThese outcomes are presentéar the nearterm and longterm. ¢ KS (62 W! yydzZ € {
AY HnonQ O2f dzYy dermNiBpaitldf infplgnientingkecd adtich.yCAmulative costs and

savings are not included here.

Average Annual Neaferm (20132016)

1 Resource savings (per yeafhe type of resource savings depends on the action being pursued.
Actions can result in decreased consumption of electridtyWg), natural gas (MCF), gasoline and
diesel (kgal), owater (MCF). Based on the expected resource savings, the resultant reduction in
greenhouse gas emissions is also presented (MT CO2e).
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1 Cost savings ($/yenrCalculated based on the estimated resouscgavings for each action. More
indirect savings such as reduced maintenance and increased wellres®taincluded in the
analysis, although these are significant qualitative benefits.

1 Cost ($/year)Includes capital, implementation, ameplacement cas. Ongoing operations and
maintenances not included.

Annual Savings in 2030

1 Resource Saving$he cumulative resource savings of all actions implemenpeesented on an
annual basis for 2030.

1 Net Cost savings ($Jhe cumulative cost savings ofations implementedminus implementation
cost presented on an annual bais 2030.

A separate spreadsheet contains more details on each calcula®is discussed in each Focus Area
section, these actions are anticipated to have several additibeakfits that are difficult to quantify,
from employee health and productivity to greater organizational coordinagiot efficiency

Actions in the Design, Construction, and Maintenance and Materials Management and Procurement
Focus Areas are not quiiied as part of this plan due to lack of available data necessary for
guantification. However, the writep for each action in these focus areas does include a summary of
potential costs and savings that can be used for further quantification as dataries available.

14 1 SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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Table3: Cost Benefit Analysis

Average Annual Nederm 2013 2016)

Annual Savings in 2030

Action Sa\F/QiE;(s)u(;)ceer o Cos(t;;\)/mgs Cost (1) Resource Savings Net Cost Savings ($

Design, Constretion, and Maintenance

DCM1: Green Building for New 350MWh 1,800MWh

Construction and Major Renovations | 1,400MCF $46,000 $200,000 7,100MCF $35,000
320MT CO2e 1,300MT CO2e

DCMZ_: Cgpltal Improvement Project Detailed osts and benefits not included the 2013 SMAP

Sustainability Review

DCMa3: Preventative Maintenance Detailed costs and benefits not includadhe 2013 S®AP
350MWh 1,800 MWh

DCM Subtotal 1,400MCF(H,O) $46,000 $200,000 7,100MCF(H,0)  $35,000
320MT CO2e 1,300 MT CO2e

E1: Energy Efficiency in Existing 1,400MWh 14,000 MWh
Buildings 7,200 MCF $240000 $580000 74,000 MCF $2.1million
1,600MTCQe 14,000 MTCge
E-2: Energy Conservation in Existing 1,400MWh 900MWh
180,000 100,000 10,000
Buildings 1,200 MTCGe $180 $ 600MTCQe $
E-3: Building Automation System 1,000MWh 2,900MWh
2,800 MCF $160000 $760000 15,000 MCF $430000
1,000MTCQe 2,800MTCQe
E-4: ReCommissioning Turgp 1,100 MWh 6,500 MWh
7,200 MCF $200000 $640,000 42,000 MCF $650,000
1,300 MTCGe 6,700 MTCGe
E5: Cleveland Division of Water Systern 21,000 MWh - 38,000 MWh -
1.8million 830,000 3.3million
Pumping and Treatment Optimization | 18,000 MT Cge $ $ 26,000 MT Ce $
E6: Streetlight Upgrades 1,200 MWh 20,00 MWh
100,000 440,000 300,000
1,000 MTCge $ $ 13,000 MTCe $

SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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Average Annual Ne@erm 2013 2016)

Annual Savings in 2030

Action Resource Cost Savings : :
Sovfings o) Sy Cost (1) Resource Savings Net Cost Savings ($)
E-7: Renewable Energy 430 MWh 19,000 MWh
92 MCF $56,000 $490,000 5,800 MCF ($460,000)
360 MTCGge 13,000 MTCé
EyY [/ fS@OStlYyR t dzof
Y . y 2% 17,000 MTCc@ | N/A N/A 98,000 MT C@ | N/A
Energy Portfolio
E9: Smart Saws TBD TBD TBD TBD TBD
27,530MWh 101,300MWh
Energy Subtotal 17,292MCF $2.7 million $3.8million | 136,800 MCF $6.3million
41,460MTCQe 174,000 MTCGe
Transportation
. 21,000 gal 130,000 gal
T-1: GreerEmpl C t N/A 50,000 10,000
reenEmployee Commuting 180 MTC@e $ 1,100MTCQe ($3 )
: 84,000 gal 360,000 gal -
T-2: nB T I 1.4 mill
GreerBusiness Trave 700 MTCGe $330,000 $560000 3.400 MTCGe $1.4 million
. 47,000 gal 340,000 gal
T-3: Vehicl I R 2 4
3: VehicleReplacemenand Repower 100 MTCGe $99,000 $270,000 1.200 MTC@ $490,000
- 61,000 gal 170,000 gal
T-4: Antiidling End t 240,000 220,000 780,000
ntiidling Enbrcemen 500 MTCGe $ $ 1700 MTCGe $
. 213,000gal . 1,000,000gal .
T tation Subtotal 69,000 1.1 mill 2.35mill
ransportation Subtota 1.750MTCQe $6 $1.1 million 7 400MTCQe $ million
Water
W-1: Water Efficiency 290MCF 5,400 MCF
N/A 2 00
5MT CGe / $25000 70 MT CGe ($51,000)
W-2: Water Conservation 1,500MCF 5,700 MCF
N/A 14
23MT CGe / $51,000 70 MT CGe ($14,000)
W-3: Water Reuse and Recycling 0MCF
6 MCF N/A $210000 1 MT CGe ($250,000)

SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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H
Average Annual Ne@ierm 20132016) Annual Savings in 2030
Action Resource Cost Savings : :
Sovfings o) Sy Cost (dy1) Resource Savings Net Cost Savings ($)

W-4: Cleveland Division of Water Systel 260 Mgal 2,600 Mgal

Loss Minimizatiomnd Meter 630 MWh 6,300 MWh

Installatior® 540 MT CG@e N/A TBD 4,300 MT Cge TBD

W-5: OnSite Stormwater Management | N/A $1,000 $12,000 N/A ($190000)
1796 MCF 11,100 MCF

Water Subtotal* 630 MWh $1,000 $298000 6,300 MWh ($505,000)
568MT CQe 4,441MT CQe

Materials Management and Purchasing
M-1: Overall Waste Reduction Detailed costs and benefits not includadhe 2013 SMAP
M-2: Increased Recycling in City Buildir] Detailed costs and benefits not includadhe 2013SGMAP
M-3: Compost Program for City Building Detailed costs and benefits not includadhe 2013 SMAP

M-4. Sustainable Purchasing Detailed costs and benefits not includadhe 2013 SMAP
Materials Subtotal Detailed costs and benefits not includa the 2013 SMAP

29,000 MWh 110,000 MWh

17,300 MCRNG) 140,000 MCRENG)

' 1,000000 gal -

TOTALS 210,000 gal $3.4million $5.4million 11 O(())OMC?:(HZO) $8.2million

3,200 MCHH,0) 1910,000 MTCGe

44,000 MTCGe

* Addressindoss minimizatiorthroughout the CWD delivery system will result in water savings. This estimated savimtggsiown herealthoughit represents savings
for the entire CWD service area and gt City municipal operations. Cost information is naditable for this implementabn, hence savings are not documented.
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Figure 4presents the annuahet cash flow for all actions included in the-®&P. In the firstive years of plan implementation upfront investment
will be required to implement projects and begin to realize @astings. A large portion (over 40%) of the investment requiye2i014is for CWD

energy management, which has already been identified in the 2012 Capital Improvement Plar2OAfi@n an annual basis, cost savings from
previously implemented projectsill exceed the capital required for additional project implementation.

Figure4 : AnnualCash Flowhrough 2030

Annual Cash Flow (or Net Annual Savings)
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In addition to resource and cost savings, theaSCt Q& H p Icambire2oyfeduce thedofeliacarbon footprint of City operationgtigure 5
shows the GHG emission reductions expected as a result of these actions. The percentages shown represent the reductipa Begiwv
businessasusual forecast for each action. The total percent reductimmall actions is estimated d@5%below the 2010 baseline by 2030

Figure5: GHG Emissions Reductions
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SCMAP FOCUS AREA 1: DESIGN,
CONSTRUCTION, AND MAINTENANCE

Why are Design, Construction, and Maintenancepontant? DESIGN,
' Buildings aremajor users of energy CONSTRUCTION, AND
in Cleveland and nationwide. MAINTENANCE GOALS

According to the U.S. Energy

Information  Administration, in

FLILNBEAYEF GSE & nwmz 2 Plicygmpignenied agoss v o
total energy and accounted for el EEBRITET S

nearly 40% of carbon dioxide (§O 112013: LEED SilMer New
emissions ¢ KSNBE | NB aAA3IYATFTAOFyY (G 2 LII2 NI dzy ACAnatrdtign andiMajor / £ S ¢
facilities to not only save money and use energy more efficiently, but also to Renovations, plus other

requirements
12016: LEED Gdior New
Construction and Major

advance other aspects of higierformance buildings. Wetlesigned new
buildings and renovations areesource efficient, use renewable and
recycled building materials;reate healthy working environments, reduce .

o . ) Renovations, plus other
building operating costs, and help reduce GHG emiss&ush concepts can R —
also be applied to other capital projects and municipal infrastructure. 12020: BBC goals

. 112030: Cleveland 2030
Current Actions

District targets
The City of Cleveland is already taking steps to address this focus area,
including:
1 Leadership in Energy and Environmental Design (LEED) facilities:
o Collinwood Recreation Center (LEED Gold, 2fified
o Kirtland Pump Station (LEER&i 20D, certified @) Better Buildings
0 The Bike Rackeaturing 50 bicycle storage facilities, showers, and ‘&';!&%&E!:‘E%GEY
related facilities for commuter@011, certification in procegs

0 East Side Storage FacjBrg District Police Statioand a New
FireStation#36in development)
9 The Technology and Security Building has incorporated some green building
elements, but did not pursue LEED certification. CLEVELAND
flJoined the Cleveland 2030 District (C2030D) and the Better Buildings
Challenge (BBC) in May 2012. As part of the BBC, the CitwabQiehas 2 Qs @
committed to publicly share its energy data and reduce its building energy

usage 20% by 2020, using a 2010 baseline. The BBC targets serve as a DL T RICT
GAGSLIAY3I ad2ySé ofis% réduGian bg0o30nons5 G NBSGaA

20 | SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN



CITY OF CLEVELAND

DCM1: Green Buildingor New Corstruction and

Major Renovations

Action: Adoptand implementa Sustainable Building Polic
which requires the incorporation ajreen building practices
into the siting, design, construction, remodeling, repa
maintenance, operation, and deconstruction @il City
facilities whenever feasibjeorganized into the following
three building types:

9 New construction and major renovations
9 Tenant improvements and leassepaces

T9EA&GAY3 o0dzAf RAy3da FyR GCA
The policy should outline criteria for daof these scenarios
including building type/size, building design guidelines (e
LEED Silver), energy savings targets, goals

equipment/system repairs/replacement, and budget
financial considerations.

Costs and Benefits

Costs for this strategy indle the additional upfront cost to
achieve sustainable design. These costs vary for e
project, but for theaverage LEED Silver projeekpect &
average of1% cost premium

Benefits for this strategy include reduced resources u
lower utility and geration and maintenance (O&M) costs
and improved human health, comfort, and productivity fc
building occupants. According to U.S. Green Build}
Council, @0% reduction of energy and water use and lon

Green Buildindor New

Construction and Major

Renowtions

Performance Indicators:

9 LEED certified buildings owned or
leased (#, square feet)

9 Projects that meet or exceed the
Sustainable Building Policy

9 LEED Accredited Professionals (APs
LEED Green Associates (# City
employees)

9 Departments or Divisiongith at least
one LEED AP/GA

Lead(s)

fal@2NnRa hFTFAOS 2
Division of Architecture and Site
Development

9 DPW Division of Property
Management and Enterprise Funds

9 Office of Sustainability

Related Actions:

9 DCM2: Capital Improvement Praje
Sustainability Review

1 DCM3: Preventative Maintenance

1 Many other actions related to
sustainable building

term savings in utility and maintenance costs otrex life of
the facilitymore than offset any additional upfront cost.

Resource Cost Savings . Net Cost
Savings (per yr ($/yr) ’ Cost (1 Resource Savings Savings ($)
350 MWh 1,800 MWh
1,400MCF $46,000 $200,000 7,100 MCF $35,000
320 MT CO2e 1,300 MT CO2e
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Next Steps (2012015
1. Beginimplementtion ofii K S Suktaindkizauilding Policy.
2. Ensure policy is implemented by incorporating into Capital Improvement Project planning and

review (see DCA2).
3. Provide training to staff on Sustainable Building Policy. Continue to make available LEED training for

all City employees, and the opportunity for LEED accreditation to select individuals.
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DCM?2: Capital Improvement Project
Sustainabiliy Review

Capital Improvement Project
Sustainability Review

Action: Incorporate sustainability and a systems thinki
approach into the planning, decisignaking, and design1 Performance Indicators:
p,)rOC(iSS for C?pita| improyement E’roje,Ct& Aexpanding ,up 1 Projects screened with triple bottom
UKS [/ AUeé Qa incuzAlddBey/biildirg) T ¥ 2 NI a line tool
:l 1 Consultant Review Comttgie (CRC)
reviews that incorporate sustainability
1 Improved capital project cost
estimates that incorporate lifeycle
energy and sustainability

¢ KS /2@12 &i@ei Yar Capital Improvement Progra
includes issuance off38 million in additional genera
obligation bond debt in 2012 for a wide range of project
Well over 106 of the 2012 Capital Budget is dedicated 1

projects that willdirectly make Cleveland a more sastable costs/savings
community. Many other projects have the opportunity td
AYRANBOGE @ AYLINRGS GKS / Ad Lead(s) & LISNF

fal 22NRa& hFFAOS 2
9 Operations
1 Office of Sustainability

Sustainable Infrastructure can be defined I & Z
RSOA&AZ2YnYF{AYy3 FNIYSs2N]
asset managemenb an interest ingreen outcomesnd an
understanding that the most effective capitadvestments Related Actios:

may require Y 2 Y il NI RA G A 2 yahd integreftell] ¢ pcma: Green Buildingr New
efforts across depament silos and lines of busineBd his Construction and Major Renovations
approach often includes a triple bottom line framewddk {1 DCM3: PreventativeMaintenance
construction and operation, where project options ar
compared based on consistent environmental, social
economic metrics.

(RAY 3

Such approaches also includemore holistic approach to cost accountimgludinguse of an asset
management system for life cycle analysis, examining project costs frortopstruction to
decommissioning to factor into decision making considerations such as durability, operatidns a
maintenance costs, and eraf-life project costs. It also includésC dzf f / 2 Aéici.€., Dcugiary G A y 3
2F 020K GKS / Al@&Qa RA bEpediallyinitiaf dverhead Rrid M&ndistrathaN®s®sS O O
associated with project developmenthdse include project planning, design, propeggquisition,
environmental review, permitting, contingency allowance, project management, and closeout activities.

Costs and Benefits

This action is procedsased, so costs for implementation are minimalhile no specific cost savings

value can be assigned to a sustainable infrastructure process, sharing information and fostering
collaboration can help optimize the value of capital projeotsluce unnecessary costs associated with

siloed approaches to pject planning and result in more accurate project cost estimat¥ghen

investments in one infrastructure system routinely provide multiple benefits, the City can get more

value for each dollar spent. Decentralized alternatives to large capital projeatste often identified

during a sustainable infrastructure process are inherently smaller in scale than centralized infrastructure

and oftencad0 S 02y a i NHzOGSR Ay | LIINRBLINARLFGSte &aAl SRz 0O2al
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investment. Strate@i investments in such decentralized options can also eliminate or significantly delay
the necessity forcostly expansion of traditional infrastructure systems. Collaboration among
stakeholders is important so that the design and construction of decerdthldternatives can be
coordinated.

Next Steps (2012015

1.

24

Establish a mechanism for incorporating sustainability into the Consultant Review Committee (CRC)
process. This could include development of a short checklist that is used for projects tifiabsitiyn
AYLI OG GKS /AdeQa adaAadGlAylroAftAde LISNF2NXYIFyOSo
DevelopComplete and Green Stredigology,design manual and prioritizationatrix, currently in
process.

Building off of the LEED framework f@ity buildings and theComplete and Green Streets
prioritization matrix, make availabl@ simple triple bottom line todhat staff canuse in evaluating

other capital projects using environmental, community, and economic factors. This could be linked
to the community Climate Action Plasompleted in 2013s0 that City infrastructure projects
contribute to community goals.

Develop a lifeycle and total cost approach looking at all cycles fromcprestruction to de
commissioning. This includeswigiting the current practice of allocating a fixed budgstdapital

project design and construction withowbnsideringenergy and sustainability measures that will
yieldlife-cyclesavings.

Ensure that asset management tools being developed by City departments remain compatible with
G§KS /[ AGeé Qa studairdiapplostch to tafital &pghdlidgH are included in project budgets
where appropriate

SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN
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DCM3: Preventative Maintenance

Preventativeand Predictive

Action: Establish a i§-wide preventative maintenance] Maintenance
program to better evaluate eplacementmaintenance
options Establish adedicated preventative maintenancd Performance Indicators:
staff to maintain high performance in existing buildin T EQuipment covered by preventative
systems, thereby saving money in utility costs andy maintenance program

delaying or preventing costly repair and replacement T Total annual building maintenance
yngorp 9 yrep P ' costs(per square foot)

This action is consistent with thea | & 2 NQAE (%] 1 Energy cost savings from high

approaches to i facilities. In 2011, the City begar performing facilities and equipment

prioritizing the repair and replacement of existing facilitie| 1 Building occupant complaints related

These repairs can help the City meet its energy reduct to indoor air quality and thermal
comfort

and sustainability goalsby focusing on repairs and
replacement of equipment such asHVAC equipment,

. . . Lead:
appliancesandplumbing and water fixture.  Department of Public Works, Division
A preventative maintenance progracomplemens an asset of Property Management and
management approach for City assdig providing a system} Enterprise Funds

to improve overall efficiency of these assets.
Related Actions:

Costs and Benefits 1 DCM1: Green Buildinépr New

. ) . Construction and Major Renovations
Life-cycle savings are typically greater thaaded labor and 1 DCM2: Capital Improvement Project

material costs associated with the implementation of Sustainability Review
preventative maintenanceprogram According to the U.S}  q g4: Building Automation System
Environmental Protection Agency and U.S. Department
Energy, procedures specifigathrgeted at HYAC and lighting systems, for exangale,save 5% to 20%
on energy billsannually without significant capital investmentOther benefits includeimproved
occupant health and comfort and reductions in major repair and replacement of equipmen

Next Steps (2012015

1. Establish a{ dzA G Ayl 06fS . dZAf RAY3I [/ 2YYAGGSSEidentiy LI NI
maintenanceissues, resolve concerns, and inform practices and procedures. The committee should
include representatives from various defraents from both the enterprise and general funds,
address all relevant concerns.

2. Establish the scope of preventative maintenance activit@scumenting those activities that are
already completed or underwags well as those referenced in the Simstale Building Policy

3. Develop and implement a Preventative Maintenance Program proposal, including a Master
Maintenance and Staff Training Plan, which identifies projected costs and savings. Include a process
for ensuring that future additions and rewations adhere to high performance standards.

4. Monitor maintenance and operational costslil KS / A (i @ Quaildidgslza G Ayl of S
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SCMAP FOCUS AREA 2: ENERGY

Why is Energy Important?

Related to the Design,

Construction, and Maintenance ENERGY GOALS

Focus Area,rergyefficiency and Goal 1:Total energy
| conservation areoften the most reduction below 2010
costeffective approaches for baseline
redlth.lng em|§5|()|n§ .Er'](dzn(_errrg]y {12016: 5%
costsin municipal buildingsThe 12020: 184

City of Cleveland spends more

. 2030: 20%
than $50 nillion annually on energy and utilities for its own operations. 1 °

There are numeus opportunities to significantly reduce ebe costs Goal 2:Building energy
through costeffective energy efficiency and conservation measurbsw reduction below 2010

is the time to take advantage of these opportunities by building off of baseline

recent progress in data collection and energy projecpleamentation to 12016: 10%

a0l tS dz2lJ GKS [/ A i@ QaEnéSrgfySonRedvati@endidyOA Sy OR20:hyE INT Y @
efficiency,and renewable energy projects caall be applied to existing 12030: 50%

buildings and infrastructure, as well as the operation of new high efficiency

buildings. Goal 3:Percent of City

total energy use by osite

The following framework has been used to develop shH®mm renewable energy

opportunities for action. This framework allows for timplementationof

further shortterm opportunities that are not listed in this document. 12016: 1%
- - 12020:2%
9 Utilize and expand on EnergyCAP, the Utility and Bné&gta ]
. . . 12030: 5%
Management System being implemented across all City o
departments. Goal4aSSi /ttQ
ilize data f . ) leted _ _ Advanced Energy Portfolio
1 Ut _@g ata from existing ev:nerg{y auAdmsomp e.{te“ prgjectsprlor Stan dar d( AEBSgoaIs
facilities assessmentd, Y R U0 KS [/ AU e Qd gefje@t® 5 0 dzA €
project opportunities not already covered by theeEgy Efficiency 12015: 15%
and Conservation Block Grant (EECBG) program or other City  12020: 20%
department projects. 12025: 256

1 Take into accounthe facilities contraction analysisExpand on
coordination with property management, facility managers,
Division of Architecture and Site iBdopment, Finance, and others.

9 Take advantage of improved energy data by exploring opportunities
F2N) dadzllli @ aARS YIylF3SYSyideées &dzOK & dziAf Az
terminations of inactive city accounts, and application of utility
rebates.
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H T
1 Reducee indirect energy costassociated witlwater, sewer, waste and recycling, etc.

9 Pilot projects with proven alternative innovative financing mechanismnsuch as energy
performance contracting andProperty Assessed Clean Ener(BACE)financing Explore
opportunities fa developing an energy revolving loan fund for City operations.

1 Review ongoing facility maintenance processes and procedures to reveal no cost/low cost
opportunities.

Current Actions

In 2010, total energy use by Cityumicipal operations was over r2illion MMBtu (Figure6), with the

largest percentage (43%) coming from the Public Utilities department of which CWD is the largest
contributor. The City of Cleveland joined the Cleveland 2030 District and the Better Buildings Ghalleng

in May 2012. As part of the Challenge, the City of Cleveland has committed to publicly share its energy

data and reduge its building energy usage 2a% 2020, using a 2010 baselinkdditionally, in June

2008, he City of Cleveland adopted dty@ide Adwanced Energy Portfolio &tdard (AEPS) to ensure

that15%2 F / £ S@St I yR t dzof AO t 26 SNREewdly SN@ESby 2025vH% FNB Y
by 2020, and 25%y 2025

Figure6: Annual Energy Use by City Depraent

Finance
1%

General
Government
0.2%

Public Health
0%

2010 Total Energy Use
=2,064,763 MMBtu

* Other = Community Development and Law
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The City has initiated several energy and sustainability projects for City buildings and municipal
operations, some of which are listed below:

Energy Efficiency and Conservation

An organizatiofwide energy and utility data managemesystem (EnergyCAP)

Energy assessments cpleted at five major facilities

HVAC upgradest 14 fire stations to provide more energy efficient infrared heating

Lighting retrofits in 24 municipal buildings to date

LED streetlightmstallationon city strees beginning inQ12013 (The Airport has already completed
a couple projects)

= =4 =4 4 A

Advanced and Renewable Energy

Solar hot watersystem installed at Collivood Recreation Center

Rockefeller Greenhouse Solar Demonstration (modules track/rotate throughout the day
Cleveland Public Powpurchases energyom the Collinwood BioEnergy facility

Wind resource monitoring at twpotential sites (201€11)

Creation of a Wind Turbine Zoning Ordinance (2009)

= =4 =4 4 =4
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E1: Energy Efficiency in Existing Buildings Energy Efficiency in Existing

Action: Significarty reduce energy consumption, demanyl Buildings
and cost across all City departments through ene

efficiency. Performance Indicators:

1 Facility Assessments and efficiency
As part of the Better Buildings Challenge (BBC), the Citt  ypgrades (%)

Cleveland has committed to reduce energy use frd o 2016:10% of Citysquare footage
buildings 20% by 2020. Cleveland 2030 RistfC2030D) assessed and upgraded
targets culminate in a 50% energy use reduction goall 0 2020:20% of Citysquare footage
existing buildings by 2030. This action focuses assessed ahupgraded
opportunities for energy conservation measures (ECMs

existing buildings to help the City meet this goal. Typi I(.;gd(s)fs ainability. DPDPC. DPW
ECMs address, but earnot limited to, building envelope, Fin:r?c?e ustainability, Dk ' '

lighting, HVAC equipment, and domestic water heating &
consumption. This strategy assumes that once all buildif  rqjated Actions:

have been assessed and upgraded that additional efficie] ¢ g2: Energy Conservation in Existing
improvements will be made on a 10 year eycl Buildings

9 E3: Building Automation Systems

Costs and Benefits 9 E4: Recommissioning/ Tunep

Costs include those related ®nergyassessmerst (audits)
and ECM implementation that may include new, héificiency equipment costs. Benefits ultimately
include increased efficiency and cost savings relative to higher perforniifdjrigs. Specific costs and
benefits will vary by strategy and can be refined through the building assessment process.

Given budget constraints, alternative financing will likely be necessary to make significant reductions in
GKS / A& Qa oadel FoRehefgy effisighByNtEioftetizéakes the form of energy performance
O2y (NI Ol aad at SNF2 NMoveynizthod Ofoptdinkly €nérdy\cahservatign measures,
including design, installation, financing, and maintenance services, witholat icaipital expense. These
contracts fund building improvements out of existing utility operating dollars. Such funding allows the
City to take advantage of cost saving projects that might otherwise be foredgnoperty Assessed
Clean Energy (PACE) fingagcan perform a similar function as energy performance contracting.

There are ther financingopportunities available includingevelopment ofan Energy Revolving Loan

Fund (RLF) fanunicipal operationsThe purpose of a RLF is to finance projects detiver energy and

water savings without increasing general fund expenses after initial funding. As the financial savings
accumulate from the initial projects, these funds would be reallocated to other projects and perpetuate

the revolving door of financif &t @Ay 3a& YR SY@ANRYYSyidalrf AYLINRGSY
result is a source of sustainable funding for reinvestments in municipal energy projects.

To estimate the potential savings and related costs through the 2030 planning horizon,dsswased

that approximately 10% of City building space would be upgraded annnae near term, doubling

the implementation rate starting in 2017 (20% of building space annually), using savings realized in the
first four years of implementation to papr the more aggressive implementation rate. It has also been
assumed thatin average 10% savings could be realized for each building. For each round of upgrades, a
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onetime implementation cost was estimated assuming an average 5 year payback fornefficie
projects.

Resource Cost Savings . Net Cost
Svies (e Sy 9 Cost (1) Resource Savings Savings ($)
1,400 MWh 14,000 MWh
7,200 MCF $240,000 $580,000 74,000 MCF $2.1 million
1,600 MTCge 14,000 MTQe

Next Steps (201-2015

1. As part of the BBC, make energy use data in City buildings publicly available by December 2012, and
update annually.This requires cooperation from all departments to ensure data completeness and
quality.

2. Developa system to track progress (possibly through the use of ENERGY STAR Portfolio Manager) by
cataloging energy audits, facility assessments, energy efficiency / building renovation and upgrades
projects, planned projects, etc.

3. Prioritize all City buildingsr energy assessmenitgsed orae set of keyriteria, such as

a. Energy use intensity

b. Estimated energy savings potential
c. Visibility

d. Need for repair

e. Contraction Analysis

4. Conduct energy assessmentsairieastfive (5) Cityowned facilities This should beahe in conjunction
with building assessmentas part of Action \AL. Evaluate outcomes of energy assessments and
prioritize implementation based on results. To help in this effort, opportunities should be evaluated
based on estimated energy and cost sasjngplementation cost, priorities for that buildingjc.

5. Integrate energy efficiency into planned buildings upgrades whenetfesttive. In addition, @search
the potential of an Energy Revolving Loan Fund (Bhé)other funding options for the City of
Cleveland.

6. Apply for utility rebates (e.g. Efficiency $mart) for ongoing and recently completed energy efficiency
projects
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E2: Energy Conservation in Existing Buildings Energy Conservation in Existing

Action: Reduceenergy use in City buildings througb- and Buildings
low-costconservatiomn measures.

Performance dicators:

In addition to energy efficiency, conservation is crucial | Employees trained in sustainability

meeting the BBC and C2030D goals. While efficiency foc and energy conservation practices (%
on equipment upgrades, energy conservation targe 1 Building dashboards installed

opportunities for reducing energy eruse by employees| ¢ SustainabiliyChampios assigned to
through educatiorcampaigns, incentive programs, etc. eachmajorbuilding

Examples of engaging employees inaost and lowcost

. . Leads)
energy conservation measures include:

1 Office of Sustainability
1  Where occupancy sensors are not installedijteh
lights off when space not in use/last to leave. Related Actions:
1 DCM3: PreventativeMaintenane
1 E1: Energy Efficiency in Existing
§ Consolidate office equipment where possible, su Buildings
as the use of mulfunction copiers. T E3: Building Automation Systems

1 Unplug space heaters and fanbkere possible.

9 Set printers to print duplex by default, ecoode
whenever possible, etc.

1 Use thermostat settingandoccupancy sensoiss intended.

1 Conduct preventave maintenance of equipmerisee DCIVB).

Costs and Benefits

Costs for this action are fairly minimal, limited largely to resources to develop educational/training
materials for City employees (webinars, signage, etc.) and data analysis tools thatrmeage and

water use visible in real time for building useihisaction assumes that City personnel would be
responsible for developing and delivering the education/training programs, with materials (e.g., sighage)
produced by the Division of Printing and@Roduction.Based on case studies from other education and
behavioral efforts a 5% energy savings can typically be realized through conservation programs.

Resource Cost Savigs . Net Cost
Savings (per yr (Siyn) Cost ($y1) Resource Savings Savings (3)
1,400 MWh 900 MWh

180,000 100,000 10,000
1,200 MTCg $ $ 600 MTCGe $

Next Steps (2012015 ¢ In conjunction with Action W2

1. Install technology to visually displagakttime building energy (andvater) use, similar to a
building dashboard. As de®eland2030 District member, the City may have access tweab-
basedbuildingdashboardo be developed by a third party consultant.
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2. Hold quarterlySustainability 101 trainirgavailableto all City empoyees. Explore the possibility
of making a onéhour Sustainability 101 training mandatory for all City employees.

3. Establish efficiency accounts so a portion of the cost savings from efficiency efforts goes back to
that department/division or an Energy Relving Loan Fund\} 4§ KSNJ G KIFy GKS /[ A
Fund.

4. Consider holding an Energy Office Challenge, or other incentive programs, to encourage
conservation acrosall City cepartments.

5. Utilize City Green Team as ambassadors for each department to ederogieyees on energy
conservation measure§reen Team to identify Sustainability Champions at each major building.
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E-3: Building Automation Systems

Building Automation System

Action: Installnew Building Automation System8AS for
City buildingswith high energy use or complesystems and
fully utilize existing systems

Performance Indicators:

1 Building square feet controlled by BA
(in addition to current systems)

The City hasapproximately175 buildings and 7 currently 0 2016: All buildings over 100,000

have a building automation syste(@AS)or some form of square feet ($3Msq ft total)
direct digital control including: Collinwood Recreatic 0 2020: All buildings over 50,000
Center, McCafferty Health Center, J GleBmith Health square feet (850,000sq ft total)

0 2030: All buildings ovelr0,000

Center, Gunning Recreation Center, JL Stamps Service
square feet (%.5M sq ft total)

Hall (partial), Downtown Safety Center, and 205 St. C
Building. Cleveland Hopkins Airport also hisee different
automation systfams to control HVAC gnq lighting. BAS qal 82NDA hFFAOS 2
provides centralized control and monitoring of building Division of Architecture
systemsthat affects electricity demand and use, heating 1 DPW, Division of Property
cooling, ventilation, motors, lighting, and other equipmen Management

A BAS is typically computbased and can often be accesse
remotely over a network tofacilitate monitoring and Related Actions:

troubleshooting. A BAS should include robust trendii 1 DCM1: Green Building in New
capabilities for logging system parameters and electricity Construction and Major Renovation
establish a baseline to track operations and improvemer|] 1 DCM3:PreventativeMaintenance
A BAS and the trending logs can be used to reduce gn¢ T E1: Energy Efficiency in Existing
usage, implement electricity demand control, increa Buildings S

overall efficiency, and facilitate control and maintenance T B4: Recommissioning/Tunep

. . W-1: Water Efficiency in Existin
the heating and cooling systems. T . y g
Buildings

Lead(s)

Costs and Benefits

Initial BAS installation costs can be arour@@5to $1.00per square foot or 20% t80% o2 y S & S N &
utility costs. Cost varies depending on the building, existing infrastructure, and BAS capadiiitiesl
maintenancecosts arenot required if the orsite maintenance staffan effectively maintain the system

However, some buildingveners opt to have a maintenance agreement with a temperature control
company and/or pay for annual software upgrad@€BAS implementation can often save 5% to 10% on

utility costs. Additional benefits can include reduced maintenance costs and reducédimst@ffor

trouble shooting problems.

When considering which buildings might be good candidates for BAS implementation, the following is a
list of cityowned buildingsgrouped by square footage
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Building Size Number
> 100,000 sq. ft.
sd 11
> 50,000 but < 100,000 sq. ft. 13
> 10,000 but < 50,000 sq. ft. 57

Resource Cost Savings Cost (/) Resqurce Ne.t Cost
Savings (per yr ($lyr) Savings Savings ($)
1,000 MWh 2,900 MWh
2,800 MCF $160,000 $760,000 15,000 MCF $430,000
1,000 MTCge 2,800 MTCge
Next Stepg20132015

1. Review existing BAS systems and effectiveness of the systems, installation, and operation through
the re.commissioning process (séetion E4).
2. Select two City facilities to pilot BAS implementati@ome possible facilities include
0 Police Headquarters
o City Hal(partial BAS currently exists)
0 Burke Airport
o Cleveland Hopkins Airpgjpartial BAS currently exists)
3. SlectBAS vendds) and open afdtecture systems (i.e. BACnet vs. proprietary).
Install and commission systems and provide staff training.
5. Ensure implementatonaf KS / A (& Qa { dza (reqghirgrhedt foSBAS alzidirgBnew 3 t 2 £ A
construction and renovations (see ActDCML).

»
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E4:. ReCommissioning Tuné&Jp

Action: Establish a building veommissioningand tuneup
program that achieves electricity, natural gas, and wate
savings by implementing levand no-cost measureswhile
improving facility operationand maintenance

The main objectiveis to make existing systems work &
efficiently as possibleThe City has approximatel}75
buildings, of which the majority (85) is less than 50,00(
square feet. These existing buildings can be tumgdr re-
commissioned through a pocess of systematically
evaluating facility systes.

For greatestcost effectivenessthis action involves a more
traditional recommissioning approach for larger building
with complex HVAC (including building automation syster
and lighting control syems, and a streamlinedtune-up
approach forbuildings withless complexsystems such as
packaged rooftop unitslt assumes that once all building
have been recommissioned/tuneeup, the City will continue
evaluating and improving its systems on ayEarcycle.

ReCommissioning Tuné&p

Performance Indicators:
1 Building square footages-
commissioned/tuneelip
0 2016:30% oftotal facility square
footage
0 2020:70% oftotal facility square
footage

Leads)
9 DPW, Division of Property
Management

Related Actions:

1 DCM1: Green Building in New
Construction and Major Renovations

1 DCM3: PreventativeMaintenance

1 E1: Energy Efficiency in Existing
Buildings

1 E3: Building Automation Systesm

Costs and Benefits

Recommissioning costs are typically around $1.00 per square foot, which includes implementing the
recommendations. Tunap costs are in the range of $0.20 to $0.30 per square foot, including
implementation. Recommissioning camd F @S pi2 02 wmMpz 2y |, improzd f RAYy 3Q
understanding of building systems, reduce maintenance costs, and increase occupant caimifort.

action assumes the City will-commission/tuneup 10% of the building space annually, and achieve 5%

utility savings.

Resource Cost Savings . Net Cost
Savings (per yr ($lyr) Cost (1) Resource Savings Savings ($)
1,100 MWh 6,500 MWh
7,200 MCF $200,000 $640,000 42,000 MCF $650,000
1,300 MTCg 6,700 MTC&

Next Stepg20132015

1. Develop a reeommissioning program.
a. Pilot recommissioning oktwo to five buildings prioritizing those wittan existing BAS.
b. Develop plan fore-commissioningemaininghigh priorityCity buildingge.g.>50,000 sq ft)
c. Recommission buildings every 5 to 10 years.
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2. Develop small building turep program.
a. Pilot tuneups on three to five buildings thateless than 50,000 square feet, giving highest

priority to buildingsthat have single zone rooftop units with econonmzeontrolled by

thermostats.
b. Develop plan for tuneips of remaining City buildingshere costeffective savings can be

achieved
3. EnsureSustainable Building Polisgguirement for commissioning of all new construction anajor

renovationsis being metsee Action DCM).
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E5: Cleveland Division of Water System Pumpind
and Treatment Optimization

Action: Finalize and implement an Energy Management P
to reduce energy consumption and costs for CWD.

The City of Cleveland Division of Water (CWD) is amebi
water serviceprovider to 1.5 million customers Bicounties
within the Lake Erievatershed. As a result of this large

CWDSystem Pumping and
Treatment Optimization

Performance Indicators:

9 CWD electricity consumption,
reductionfrom baseline
0 2014: 10%
0 2020:15%

0 2030:20%
1 kwh per Million MCF delivered, for
each ofthe 9 pumping districts

service area, CWaccounts fol- 6 2 dzi p m> 2 7F
electricity consumption. In October 201CWD released a
Draft EnergyManagement Plan establishing a framework f(
managing and reducing energy consumption and costs
CWD. This strategy outlines the general objectives of
plan; the Draft Energy Management Plan should
referenced for specific details and guidance.

Leads)
9 CWD Energy Task Force

Related Actions:
1 W-4: Cleveland Division of Water

Costs and Benefits System Loss Minimization

Costs for this strategy include, but may not be limited t
capital costs for infrastructure, equipment upgrades, softwaetc.; service contracts for energy
assessments, data management system development, etc.; and staff trainirgfefenced in the 2012

Five Year Capital Improvement Program, costs through 2014 for this strategy include $500,000 for an
energy database and $2,000,000 for Energy Management Phase 2.

The benefits of this strategy include reduced CWD energy costs amdora comprehensive
understanding and management of CWD operations. For actions such as improved pressure
management, there would also likely be water savings from reduced losses in the distribution system.

Resource Cost Savings . .
Savings (per yr (SIyn) Cost (1) Resource Savings Net Cost Savings (
21,000 MWh . 38,000 MWh .

18,000 MT C@ $1.8 million $830,000 26,000 MT C@ $3.3 million
Next Stepg20132015

1. Share this analysis/plan withe CWD Energy Task Force and develop an approach for finalizing and
implementing the CWD Energy Management Plan.

2. Utilize data available in EnergyCAP to establish a plan for monitoring and managing results.

3. Leverage U.S. Environmental Protection Agerep(ENERGY STAR partnership and commitment to
measure current energy performance, set goals, track savings, and reward improvements.

4. Purchase necessary software to automate pumping systems and optimize operations.

5. Review options for improved pressure maaagent in the distribution systenwhere a higher safety
factor for water shortages is balanced against energy and water savidgeng a pilot test that
began in June 2011, tank elevations were dropped by 6 feet and a 6% energy cost savings was
realizedwith no impact to performance
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E-6: Streetlight Upgrades

Action: Replace streetlights withEDlights, thereby saving the City money through reduced energy and
maintenance costs.

The Gty has approximately 67,000 streetlights that co
about $12 millionper year to powerThe cost to power and]  Streetlight Upgrades
maintain these lights can be significantly reduced by us
LED lightdecause they are more efficieratnd last longer| Performane Indicators:

than traditional streetlightsTheQty hasalreadycontracted | T Percentage of streetlights replaced
with a number of vendors to purese andtest LED with LED fixtures

streetlights at two locations The $500,000 pilot project 2 zg;gf igz/

could involve as many &40 streetlights supplied by up tc o 2030; 500/2

14 manufacturers.The equivalent of 150, 250 and 400 Wa

fixtures will be tested. CPPexpectsinstallation tobegin by Leads)

first quarter 2013. 1 Cleveland Public Power

Costs and Benefits Related Actions:

Oosts include fixture capital costs as well as angota| None
required for installationhowever, any decreases in costs &s
a result of a standard spemd bulk orders are not addressdsenefits of the strategy includeestricity
use reduction and cost, as well as longer lifetime on lights resulting in lower
replacement/maintenancilisposalcostsand improved security The only cost savings presented here
are the direct savings from reduced electricity consumptiomuced maintenancilisposalcosts are
not included.

Resource Cost Savings . .
Savings (per yr Sy Cost (1) Resource Savings Net Cost Savings ($
1,200 MWh 20,000 MWh

100,000 440,000 300,000
1,000 MTCe2 $ $ 13,000 MTCg2 $

Next Steps (2012015

1. |Install pilot project lights.

2. Measure energy use/savings and evaluate effectiveness of pilot project.

3. Based on pilot, develop standard Cleveland streetlight specificafjotiate City costs based on
more efficient lights.

4. Continue rollingout LED streetlights cityide.
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E7: Renewable Energy

Renewable Energy

Action: Install a variety of renewable ergy systems at City
facilities and on City lands)cluding solar photovoltaic (PV)]  Performance Indicators:

solar thermal (hot water), windand geothermal heat 1 Total installedenewable energy
pumps. production by technologyype

For solar PV and solar thermal, the suitability for installati Leads)

at City facilitiesvas roughly evaluated using satellite photc 1 Office of Sustainability
of City roof tops. Solar thermal was specified for facilitif {1 DPU, DPC, and DPW
with larger typical hot water demandsndluding fire
stations, police stations, andecreation centers (especiall Related Actions:

those withindoor pool3. Solar PV was specified for suitab, 1 E8:/ f SGSt I yR t dzo f 7

roof areas for the remaining City facilities. Grotmdunted Advanced Energy Portfolio Standard
solar PV installations on vacant or park land will havbe  DCM1.: Green Buildingn New
evaluated for adequate space, the presence of shading fr Construction and Major Renovations

surrounding trees and buildingssecurity concernsgetc.
Solar PV installations over parking lots are also opportunities not considered here because of
typically higher costs of instation assciated with parking canopieslowever, appropriate applications
canexist such ashe one currently being planned for Hopkins Airport.

For wind turbines, most of Cleveland is in a less than ideal wind regime for generating power (wind
power clas 1 or 2 at a height of 50 meters), particularly when the wind shear from buildings, trees and
other obstructions is considered. Exceptions inclusféshore sites in Lake Erie that are almost
exclusively class 4 and above, asuine class 3 sites near tlshore. The City has some facilities on
properties near Lake Erie that may be suitable for one or more turbines. A March 2012 study of wind
potential at two sites Garrett Morgan Water Treatment Plardand Jergens, a private company)
commissioned by theity of Cleveland showed reasonable promise.

Based on a very preliminary review of satellite imagery, it appears there may be about 18t <igg
facilities worth additional consideration for traditional horizontal axis wind turbines. This action
assumse that a total of six turbines are developed and distributed between these sites and that these
turbines have a maximum of 60m hub heights for more likely coriig with neighboring uses.

In addition to the installations at City facilities, City lamds be used for the installation of larger,
utility-scale solar and wind pilot projects. As part of this plan, a 2MW solar array and 4MW wind farm
are included in the analysis.

Costs and Benefits

Costs for solar PV and thermal are based on typical costadtallation by a third party. Costs for wind
turbines are based on existing Ohio wind feasibility studies, including the March 2012 study. A premium
is included for interconnection, inflation, and additional site study costs. Cost savings wiltidmpémne
financing and energy contract mechanisms but the estimates are based on current electricity and
natural gas unit costs and projected future escalation of energy costs.
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Given the relatively high up front capital required for solar PV and wind,ird garty ownership
scenario using a Power Purchase Agreen{@RA)is a logical option, where a third party sells power
generated by the installations to the City. This allows the third party to take advantage of tax credits and
accelerated depreciationof which the City would not be eligible. After the investor(s) has(ve) been
reimbursed for the cost of the project, ownership of the equipment could flip to the City, allowing the
City to benefit from the power produced and the sale of renewable energlitsréor the remaining life

of the equipment. For the right applications, solar thermal and geothermal heat pumps are generally
more costeffective and do not require third party ownership.

The utility scale solar and wind pilot projects are assumed tintfpdemented earlier in the planning
horizon and a PPA would be used to finance these larger projects. With the PPA approach, the City
would not be able to claim the renewable energy credits (GHG savings) or any cost savings for these
projects until the ed of the PPA contract (typicallyo-20 years), but the Citglsowould not incur any
upfront cost for project installation. On the other hand, by postponingsit® renewable installations

until later in the planning horizor2Q16and aftes, the City camuse savings from other SAP actions

to pay for the installation of these projects so that the environmental and cost benefits can be realized
from the time of installationFor the projected annual savings in 2030, this analysis also assumes a
longer tmeframe of 20 years for the PPA contrafiis the utility scale projectsthe pricing structure of

which is considered to include associated costs of feasibility studies.

Sa\iﬁzzu(:aceer o Cos(t;;\)/lngs Cost (%1 Resource Savings Net Cost Savings ({
430 MWh 19,000 MWh

92 MCF $56,000 $490,000 5,800 MCF ($460,000)

360 MTCGe 13,000 MTCg2

Next Steps (2012015

1. Conduct detailed solar feasibility studies at select buildings &tuate suitability, performance, and
costs. Solar thermal systems should be evaluated for fire and police sta@mnsation centers
and/or other facilities with large hot water demands.

2. Depending on the solar feasibility study resusue Request fdProposals for renewable energy
installations on select City props (similar to a City of Cincinnati project for 2MW of renewable
energy), to include financing approaches with little or no upfront capital required from the City.
Databasa of City facity roofs such as the one operatdyy Tremcocan be provided as a resource.
Otherwise, conduct costing study and identify funding sources as necessary.

3. Perform more detailed siting/feasibility studies for City properties with wind potential, sucheas Fir
Station #5, Fire Station #40, the Fire Academy, Mounted Unit Stables, Glenville Streets and Waste, J
Stamps Service Center, Collinwood Recreation Center, Cudell Recreation Center, E.J. Kovacic
Recreation Center, and Kirtland Pumping Station.

4. Pursue implenentation at suitable locations, including contracting with a third party through a
Power Purchase Agreement, or direct purchase/ownership by the City.
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Portfolio Standard Enerqgy PortfolicStandard

Action: Increase the amount oddvaned andrenewable
energy in the electricity supply portfolio that serves Cit

J7
Pl

9y $§

Performance Indicators:
1 Percentage of electricity portfolio

facilities. from renewable sources
In 2008, the City of Cleveland adoptest@duntary Advanced
Energy Portfolio StandaréAEPS)hat calls forl5% ofCPR & :Ie?:iP

energy comdrom advanced or renewable sows by 2015,
20% by 2020, and 25% by 20Z% meet these voluntary] Related Actions:

goals, CPP is currently purchasing electricity frone § ¢ E7: OnSite Renewable Energy
Collinwood BioEnergyfacility, which uses anaerobic
digestionto produce electricity from organic waste. CPd&sltommitted to purchas® MW of energy
from the proposed pilot ofshore wind farm in Lake Erie as well as hydro power from regional sources.

.S0ldzaS /tt A& | YdzyAOALNt dziAfAGeT AG A& y20 adz
Standard (RPS) that took effant2008. However, the Cleveland Electric llluminating Company (part of
CANRGOYSNHEUO A& adzoa2SO0 (2 hKA2 Danedutilfics to gekeraieK NB |j dz
at least 12.5% of their electricity from renewable sources (e.g., wind,,daladfill gas) by 2024 and

12.5% from advanced energy sources (e.g., clean coal, advanced ndisigdmited combined heat and

power) by 2025Many2 ¥ (G KS / AdéQa odaAf RAy3Ia NBOSAGS St SOUGNR
40% of total electricitgonsumption.

¢CKS tS@St 2F LISYSGNIGA2Y A& o0laSR 2y AYyONBYSydl
noted above. Renewable energy resources are assumed to be zero carbon.

Costs and Benefits

¢2 YSSG GKS 321 fa 2 EPAndyBcurinkréaded powed 8upplizyasts, BBortiondft { >
which may get passed on to customers. These increases in cost are captured in the utility cost
escalation applied to all actionge. estimated electricity rate increase 6f2%6 per year) Since lie
state-level RPS is mandated and will occur regardless, it is assumed that there is no incremental cost to
the City. Keybenefits of thisaction are reduced GHG emissions because of a lower carbon electricity
supply portfoliQ as well as more stable emy prices There is no related reduction in energy
consumption.

Resource Cost Savings . .
SvinaE (e (Siyn) Cost (1) Resource Savings Net Cost Savings (§
17,000 MT Ce | N/A N/A 98,000 MTCQe N/A

Next Steps (2012015
1. ImplementABPS targets for City.
2. Track outcomes dahe AEP&nd RP8nplementation to assure the performance of thistion
3. Confirm that renewable sources used to achieve reductions are zero carbon.
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E9: SmartSavngs

Action: Maximize cost savings for the City Myilizing Smart Savings
various strategies, including energy demand curtailment

utility bill analysis, rate negotiation, etc. Performance Indicators:

1 Cost Savings
A variety ofopportunities exist for the City toealize cost
savingsfrom actions that resultri littte or no resource | Leads)

savings. One option ienergy demand curtailment ¢ Office of SustainabiliyDPU, DPW
curtailing energy use during periods of peak systen Relded Actions:

demand. An example is raising thermostat settings duri| 1 E1: Energy Effiency in Existing

hot summer days to reduce demand from building cooli Buildings

systems. This cabe accomplished by manually adjustini q E2:EnergyConservatiorn Existing
thermostats and building controls or using digital/electron}  Buildings

controls including Building Automation System®8AS. As | 1 E3: Building Automation Systems
stated in Action B, a BAS provides centralized control af 1 DCM1: Green Building in New
monitoring of buildings systemshat affects electricity Construction and Major Renovations
demand and use, heating, cooling, ventilation, motorss;
lighting, and other equipment.

Another option involves analyzingility bills to identify any abnormal fees and evaluate rates the city is
paying for electric, natural gas, wategwer and other utilitiesConducting rate negotiations with
utilities can help ensure the City is paying the lowest rates possible, thereby maximizing cost savings.

Costs and Benefits

Costs for this action include, but may not be limited to, capital clistsystem controls, equipment

upgrades, software, etc.; staff training and education; and staff time to perform utility bill analysis and

rate negotiations. Whileno specific cost savings values can be assignetis time benefits include

reduced eneBeé 024044 YR | Y2NB O2YLINBKSYaa@dS dzy RSNEG I
management, system controls and employee awareness.

Next Steps

1. Participate, if possible, in Demand Side Curtailment ManagearahDemand Respong&ograms.
CWDis already prticipatingand has earned approximately $670,000 in PJM Demand Response
Payments since June 20&ahd ha enabling legislatiorio continue its participation Research if
existing legislation can be used to expand the participation to general fundsroarnfiendment or
new legislation would be required.

2. Reduce energy spend by conducting rate negotiations with utilities. Implementation of EnergyCAP
provides the opportunity for more detailed rate analyses

3. Save money by continuirig terminate utility accounts found no longer in use
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SCMAP FOCUS AREA 3: TRANSPORTATION

Why is Transportation Important?

fleet

operations

This focus areaonsidersopportunities
for the Cityto reduce fuelconsumption,
vehicle emissions,and vehicle miles
traveled (VMT) in its dayo-day velicle
and employee
commuting Addressing transportation is
crucial because of thepportunity to

save money on fuel costs, reduce emissions that contribute to asthma,
improve air quality, reduce congestiorgduce the need for parkinggnd

create a healthier Cleveland.

Reducing transportationelated carbon emissions can involve a wide range
of strategies, including shortening the number and length of trips, reducing
the carbon intensity of travel, and incentivizing the most efficient moafes
travel. Many strategies can be implemented immediately, while others are
longerterm, more incremental solutions, such as replacing vehicles as they

reach their end of life.

Figure7: Annual Fleet Fuel Use byt€Department
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2010 Total Transportation
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Goal 1:Reduced fleet fuel
emissons

12016: 10%

12020: 15%

112030: 25%

Goal 2:Reduced
commuteremissions

12016:5%
12020:10%
12030:20%
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Current Actions

In 2010, total fleet fuel use by City municipal operations was almd@smalion gallons Figure&’) the
majority of which is split almost equally betweelmet Public Safety, Public Utilities, and Public Works
departments.

The City is already taking steps to address this focus area, including

44

1
T
T

A total of 62 hybrid vehicles, 15 compressed natural gas and 91 flex fudéésehithe fleet

CPP to install theeelectric vehicle charging stations.

Passed an Antilling ordinance so no City vehicle or piece of equipment can be idled during non
emergency situations (2009).

Passed a Complete and Green Streets ordinance requiring all construction and reconsmubigon

right of way to incorporate best practices in complete streets and green infrastructure (2011); such
practices include promoting alternative modes of transportation to accommodate pedestrians,
cyclists, motorists and public transit.

Passed a Bicydinsportation safety ordinance to help protect cyclists on the road (2012).

Built the Bike Rack, a downtown facility featuring 50 bicycle storage facilities, showers and related
amenities for commuters (opened in 2011).

Over 30 miles of bike trails cuntty in the City, with a goal of reaching 180 miles.

¢CKS /AlGe LINIGAOALI GSA Ay GKS wS3IA2ylLf ¢NIyaaid
City also participates in Bike to Work Day each year.

Solar powered trash and recycling system pilot grbyeplaces anvention trash bins with a new

unit that compresses trash as it collects it and electronically alerts trash collectors through a web
based system when full, reducing the number of trash -pj& required thereby reducing fuel
consumption.
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T-1: Green Employee Commuting

Action: Reduce employee commuting VMT through the
increased use of telvorking and alternative transportatio
modes, such as the public transit system (RTA and downt
trolley system), carpooling (e.g., NOACA Ride SH
Program), biking, and walking.

The City employabout 8,500 peopleabout 7,000 fultime,
the vast majorityof whichcommuteby carto work each day.
Based on a survey of City employees recently complet
20% of commuters use alternative forms of trandgption.
About 7% commute by public transiB% bybike, 8% by
walking, and 2% by some other mode of transpfigured)

Reduced Commuting Miles

Performance Indicators:
9 Commuter VMT by mode of

transportation (bus, carpool, bike, walk

tele-work, etc)

Lead:
Office of Sustaability

Related Actions:
9 T-2: Green Fleet

¢KS /AGe A& FEfNBFRe LINIAOALIGAY3A AY
Program, wih about 55City employees currently irgythe program. The City also participates in Bike to

Work Day each year.

idKS

Costs and Benefits

There should be minimal costs associated with
marketing, education and awarenes#dditional

costs for individual elementsf the actionare as | RTA (busftrain

follows:

1 RTA passesg Increase busnd rapid transit
ridership by providng 25% discounts to
employees.Passes through the Commuter
Advantage program currently cost $85 pe
month or $1,020 annuallyThe discount
could be paid from the General Fund,
increased parking lot fees, or from the City
employees, much like the current student U
Pass.

9 Biking ¢ Increase bicycle commuting b

=

Other
2%

Personal Vehicles
80%

Figure8: Commuting Modes by Citgmployees

wS3aAAz2yYy

instaling bike racksat City facilities, procured from th&letro Metal Works Bike Rack Program
(partially finded through the City of Clevelan®romote the new Bike Rack facility to employees.

Costs for shower facilities are not estimated.

1 Carpoolingg Costanclude marketing and any needed infrastructure for coordinating carpools.
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The benefits of using alteative transportation methods include potentially reduced need for parking,
AYLINRGSR FAN) ljdzZr fAGeY FYyR NBRAZOSR GSKAOES SyAaaana:z
benefits include employee health and wellness, employee fuel cost savingsmare engaged and

satisfied employees.

Resource Cost Savings . Net Cost Savings
O Sy Cost (1) Resource Savings )
21,000 gal 130,000 gal
180 MTCE N/A $50,000 1100 MTO. ($310,000)
Next Steps (2012015
1. Ensuresustainable transportatiorequirementsh y G KS / A (& Q& { dakeinktAhel 6f S . c

policy already addresses preferential parking for carpools aneeffieient vehicles, bike parking,
and alterrative fuel charging stations. Future versions of the policy should expand this to also
consider things such as locating new facilities in areas served by transit.

2. Identify a funding source for subsidizing discounted bus passes and installing bike racks.

Identify locations for bike raclet City facilities

4. Developand implementa marketing plan for promoting bus passes, biKingluding use of the Bike
Rack) carpoolingtele-working, and the purchase of fuelfficient vehicles

w
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T-2: GreenBusiness Tavel

Green Business Travel

Action: Reduce municipal fleet VMT both for regular vehic

routes and for occasional staff travel. .
Performance Indicators:

1 Percent reduction in total trip mileage

1 Number of vehicles linked by route
optimization systems

1 Percentage of vehicles with AVL
technology on board

The City employs about 8,500 people, many of whc
regularly usethe approximately 7,000 Citifeet vehicles to
conduct their daily work and some whaae fleet vehicles
intermittently for workrelated trips. This action involve
using a variety of tools and technologies:

1 Route optimization Lead

1 Video and teleconferencing technologies 1 All Divisions with servioehicles

{ Shuttle services and bus passes 1 Information Technology & Services

T Ride sharing

1 Bicycle infrastructure, incluag bike checdlout program and
additional racks

Related Actions:
9 T-1: Green Employee Commuting
9 T-4: Anti-idling Enforcement

Costs and Benefits

The costs for this strategy include IT infrastructure -@igye, such as route optimization software and
deployment, video conferencing technology and peripherals, and subsitRZgégpasses In addition,

there will be costs associated with employee training to use the technologies and to encourage
voluntary effort to use tools available to conduct City business while logging fewer miles on fleet
vehicles.

Decreasing nomssential trips willsave fuel and wear and tear on vehiclegile redudng vehicle
emissions. In addition, reduced eot-office travel time will increase employee productivity.

Resource Cost Savigs Resource .
Cevfirgs ([zarr (Siy) Cost (%1 SoviiraE Net Cost Savings ($)
84,000 gal 360,000 gal .

330,000 560,000 1.4 million
790 MTC@E | $ 3400 MTCge | LAl

Next Steps (2012015

1. Develop a sustainable municipal transportation action plan that include tracking protsools as
departmental VMT logs, service billing, etc., for tracking trips, as well as route optimization and
automatic vehicle locator (AVL) technologies and a timeline for their implementation.
2. 90 tdd 4GS /tS@StIyR 21 (SN sard@ppbcabiityadréss divisipns. LINZ 3 NJ Y
3. Review need for additionalideo conferencing technologip create a robust teleconferencing
infrastructure Citywide, including a welbased ridesharing tool that will enable employees to take
advantage of this optiofor meetings and City business travel.
4. Develop a pilot bike check out program dR@lApass subsidy for employees willing to @deus or
bike for work travel.
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5.

N

Determine feasibility of a bike share program in Cleveland, which City employees would be able t
take advantage of.

Conduct review of current car sharing practices in Cleveland and within the City.

Determine the level at which existing alt fuel vehicles are using alt fuels.

Develop training and promotional materials to inform City employees almubrounities.
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T-3: Vehicle Replacemerand Repower

Vehicle Replacemerdnd Repaver

Action: Establish policy teensure all new vehiclpurchass
and retrofits are moreefficient conventional hybrid, electric
or alternative fuel vehiclessuch as compressed natural ga

Performance Indicators:
9 Percent of vehicles that are fuel
(CNG) efficient, hybrids, CNG, or electric
This policy willbuild on existing successespiovide specific | 1 Combined fleet fuel efficiency
guidance by category of vehickuch as maintenance trucks
safety vehicles, staramd passenger cars, and otherEhe
City has asin estimatedfleet of 6,000 vehicles, of which 62
are hybrid vehicles 15 use compressed natural gasd 91
are flex fuelehicles

Lead(s)

1 All Divisions with servicestiicles(MVM,
DPU. DPC, DPW, etc.)

9 Purchasing and Supplies

1 Office of Sustainability

Costs and Benefits )
Rdated Actions:

More efficient conventional, hybrid, electric vehiclesand | 1T-2: Green Business Travel
alternative fuel vehiclegan cost more up front but have
reduced operating costs and emissions over their ififies. The cost savings below assume 15,000
annual miles per vehicleTo achieve these savings, the City will purchase 20 efficient conventional
vehicles and 10 hybrids per year starting in 2013 and 10 electric vehicles and charging stations per year
starting in 2017.

1 Approximate incremental cost premium forore efficientvehicles

Efficient conventionat $1,000

Hybridg $5,000

EV¢ $20,000(expected to decrease by 2017)
Repower from diesel to CNG$13,000

o O O ©

i Benefits

o Efficient conventionat Up to $300 in anual fuel savings and combined fuel efficiencies of
around 32 MPG.

0 Hybrid¢ Up to $900 in annual fuel savings asmibined fuel efficiencies of up to 50 MPG
(60% higher than conventional vehicles)

0o EV¢ Up to $1,300 in annual fuel savings ($1,800 if atdwoffpeak) and equivalent fuel
efficiencies of up to 9800 MPG (387 kWh per 100 milespignificant decrease in overall
GHG emissions if they are charged at night or during baseload times and slight increase in
emissions if charged in the daytime dwgipeak times.

0 CNG repower, Significant decrease in GHG emissions and other air pollutants, as well as
decreased cost.
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Resource Cost Savings . Net Cost Savings
e (e Sy Cost (1) Resource Savijs )
47,000 gal 340,000 gal
27 4
190 MTCGe $99,000 $270,000 1,200 MTC@ $490,000

Next Steps (2012015

1. Incorporate vehicle replacement into purchasing policy to be developed (see Actidpn M

2. Submit grant proposals to Ohio ERAg(Diesel Emission Reduction Grants), especially for diesel

vehicle repower/retrofits to CNG.

3. FRurther investigate currently availabkfficient conventionalhybrids and EVs and determine which
fleet vehicles they could replace based on ability to perforiméles function and if the fleet should

be rightsized

4. Identify Citybuildings where EVsould beregularlyused and therefore requireslectric charging

stations.

5. Investigate replacement options for nggassenger vehicles.
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T-4: Anti-ldling Enforcement

ActionY 9y F2 NDS -idikg$oli¢y Aising &pproptiae
technology, education, and training.

According to the American Council for an EneEfficient
Economy, a vehicle will burn more than half a gallon of f§
for every hour spent idling, and 1€conds of idling uses
more fuel than restarting the vehicle. Furthermore, runnin
an engine at low speed (idling) causes twice the wear
internal parts compared to driving at regular speeds. T
/ A G &-@ling pblRy (2006 and 2009) serves to prote
public health and the environment by reducing emissio

Anti-ldling Enforcement

Performance Indicators:

1 Anti-idling timers/devices installed on
fleet vehicles (#)

1 Annual policy infractions (#)

Lead(s)

1 Department of Public Workand other
divisions with service vehas

1 Division of Motor Vehicle Maintenance

while conserving fuel and extending vehicle lifetimes.

Costs and Benefits

| 1 information Technology & Services

Related Actions:
9 T-2:Green Business Travel

There should be minimal costs associated wathti-idling | 1T-3: Vehicle Replacement and ReIOOWGII

education and awareness. Costs to retrofit existing vehic

with anti-idling technologies and to purchase new vehicles with these technolagidsigher, at $200

to $500 per vehicle. The benefits of the action include reduced fuel costs, longer vehicle lifetimes, and
fewer emissions. On the basis of a study condudiedassess the antdling vehicle ordinance in
Minneapolis, fuel savings of up to 15% can be achieved through compliance wittiliaugtipolicies. For
example, if the City of Cleveland were to install ddling technology on 25% of its fleet, it could
potentially save more than 65,000 gallons of fuel and $250,000 annually, depending on the types of
vehicles and the length of idle time allowed.

Resource Cost Savings . Net Cost
Savings (per yr (SIyr) Cost(#yn) Resource Savings Savings (3)
61,000 gal 170,000 gal

240,000 220,000 780,000
590 MTCGe $ $ 1,700 MTCg $

Next Steps (2012015

1. Conduct an analysis of City fleet velscte determine which, if any, could benefit from the
installation ofanti-idling technology, building off the success of the GPS trackers installed on CWD
vehicles.

2. Educate department leadership on the existing dfithg policy and provide tools for enforcement,
such as antidling controls in vehicles, dashboard sigmainingto monitor and issue citations for
violations, etc.

3. Provide antidling training to all employees who drive City vehicles that includes effective messaging
and allays myths about vehicle idling. Incorporate into Sustainability 101 training.

4. Incorporate compliance wittthe anti-idling policyinto SMART objectivder employees who operate
fleet vehicles regularly.

5. ¢NJ> O] OFffta (G2 omm FYyR alé&2Nna ! QiAzy 4émsyidSNI K
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SCMAP FOCUS AREA 4: WATER

Why isWater Important?

Water is a precious

resource that should be WATERCOAES
used efficiently, both Goal 1:Total water use
indoors and outdoors, reduction below 2010
and for which quality baseline
S 9 -2020; 2Q%
/It $@S8t I yRQA v dzy § 6B
operations had over T 2030:506
. P (currentSGMAP
68,000 MCF (or 396 million gallons) of metel water actions achieve 30%)

consumption (1 MCF = 1,000 cubic feet or 7,480 gallons of
water). Water efficiency and conservatioapplies toirrigation
practices, ladscape maintenanceenduse water fixures, and

Goal 2:Impervious area
runoff captured:

indoor process water uséBecause the City does not currently 1 2016:80,000 sq ft
pay for water efficiency and conservation actions will not 1 2020:240,000 sq ft
directly savewater utility costs but energy costsavings will be 1 2030:840,000 sq ft

realizedby reducing hot wateiconsumption andthe need for

water pumping Managing stormwateimproveswater qualityby

placing f S & a RSYI YR 2y breudipil S | & { hKA2Qa

sewer/stormwater infrastructure while also beautifying

/| £t SPStIYRQa ySAIKO2NK22RAhisgAGK 3INBSY Ay TFNI aidNHzC
section focusson stepsthe Citywill take to reduceindoor and

outdoor water use at City facilitsand reduce stormwater runoff

from Cityowned land

Current Actions

In 2010, total metered water use by City municipal operations was 68@&00MCF Figure with two-
thirds coming from the Public Works department.

The Citys already taking steps to address this focus area, including

f LYLX SYSyidlraGAz2y 2F GKS tflFyd 9yKIy@dmestyldats.t N2 I NI
For example, Kirtland Pump Station retrofitted four raw water pumps, renovated a raw water pump
building exterior, and constructed a LEED Silver certified Specialty Maintenance Building.
9 The Division of Parks installed three permeable pavement and paver parkingtldforgana,
Kennedy and Impetarks (2009 and 2010)
1 The Division of Water has initiateth Automatic Meter Reading (AMR) program, to be fully rolled
out by 2014
9 {02N¥gF GSNI YIFEYIF3ASYSyid akK2¢0FasS Fd 2F0GSNIt2ffdziA
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Figure9: Annual Metered Water Use by City Department

Other* (<1%)

Public Utilities (3%)

Port Control (20%)

2010 Metered Water
Use = 68,904 MCF

NOTE: Percentages shown are % of total metered water use
*# Other = Finance and Public Health
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W-1: Water Efficiency

Action: Improve water efficiency through assessments aj
upgrades in City facilities.

As part of theCleveland 2030 Districthe City of Cleveland
hasa goal ofreducing water use in its existing buildings 5C
by 2030. This action oses on opportunities for wate
efficiency improvements in existing buildings to help t;I
City meet this goal. Typical water efficiency upgrad
include, but are not limited to,olw flow sinks and toilets
(with automated sensors) WaterSense equipment
(dishwashers, clothes washers, etc.), and improved irrigat
controls.

Costs and Benefits

Costs include facility assessments to identify savil
opportunities as well as the purchase of equipment a
fixtures identified through the water assessment proces
For the purposes of this analysis, project costs w
estimated assuming an average 5 year payback for w
efficiency projects. One challenge is that many Ci
buildings do not currently pay for watefter building

Water Efficiency

Performance Indicators:
1 Facility Assessments and efficiency
upgrades (%)
0 2016:10% of City facilit square
footageassessed and upgraded
0 2020:20% of City facilt square
footageassessed and upgraded
0 2030: 100% of City facility square
footage assessed and upgraded

Lead(s)

9 DPW, Division of Property
Management

9 DPW, Division of Parks and Recreati

9 DPY DPC

Related Actions:

1 E1: Energy Efficiency in Existing
Buildings

9 DCM1: Green Buildinépr New
Construction and Major Renovations

assessments are completed and sifiecwater efficiency | 1 DCM3: Preventive Maintenance

projects are identified, this cost estimate can be refined.

Depending on the age of the building and related water use fixtures and equipment, efficiency upgrades
can typically save-50% on water use and utility costs with the oppoity for additional incremental
savings in future years as more water efficient technology comes to market. Additionally, energy
savings can be realized due to reduced hot water use as well as reduced water delivery/distribution
needs.

To estimate thepotential savings and related costs through the 2030 planning horizon, it was assumed
that approximately 5 percent of City building space would be upgraded annually through 2016 (10
percent annually thereafter) and an average 10 percent savings couleblized for each building. For
each round of upgrades, a oftieme implementation cost was estimated assuming an average 5 year
payback for efficiency projects.

Resource Cost &wings . Net Cost Savings
Sevines e (Siyr) Cost (1) Resource Savings )
290 MCF 5,400 MCF
2
5 MT Coe n/a $25,000 70 MT Cae ($51,000)
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Next Steps (2012015
1.

55

Develop a system to track progrebg cataloging facility assessmentgater efficiency projects
implemented, planned projects, etcThis can possibly be done in ENERGY STAR Portfolio Manager
along with energy projects.
Ensure compliance with Sustainable Building Policy that requieger efficiency standards for
retrofits, renovations, and new constructigeeeAction DCML)
Prioritize all City buildings for efficiency upgrades based on the following criteria:

o Water use intensity (for facilities that are currently metered)

o0 Projected water savings potential

o Visibility

o Contraction analysis
Conduct water asssments for highest priority facilities and implement identified savings
Work with Division of Water to actively track water consumption once AMR is fully implemented at
City facilities in 2014.
For buildings that do not currently pay for water usgeritify additional strategieso incentivize
water efficiency and conservatiorAs an example, many efficiency and conservation measures will
reduce hot water demand and related energy consumption andsoakich can help to incentivize
implementation (estimatd energy savings have not been included in the analysis presented here).
Evaluate options for instituting a structure that requires City facilities to pay for at least a percentage
of the water services providedt KS /AMR @éofsiltantgeport that when cities go from
unmetered water to metered use, consumption immediately drop29%.
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W-2: Water Conservation

Action: Reduce water use througha variety of water
conservation measures.

Where water efficiency focuses on equipment upgradq
water corservation targets opportunities for reducing wate
enduse by employees through education campaign
incentive programsavailability of data for decision making
etc. In conjunction with Action -& this strategy also
addresses the additional water sagithat can be achieveg
through more robust data monitoring and management.

Costs and Benefits

Costs include administrative costs to develc
educational/training materials (webinars, signage, etc
incentive programs and competitions, whichcan be

devdoped in conjunction with Action-E A cost of $0.10
per square foot has also been assumed for adding waterI
Action E3 plus an additional $5,000 for each park or pool.

The majority of water conservation savings is realiz
through the implementationof a building automation

Water Conservation

Performance Indicators:

1 Building square feet controlled by BA

1 Employes trained in sustainability
and water conservation practices

1 Building dashboards installed that
include water use

1 Sustainability champions assigned at|
each major building

Leads)

1 Office of Sustainability

1 DPW, Division of Property
Management

Related Ations:

1 E2: Energy Conservation

9 E3: Building Automation Systems

91 DCM1: Green Building in New
Construction and Major Renovations

91 DCM3: Preventive Maintenance

system and the ability to morelosely monitor and manage

water use This allowpotential leakdo be more easily identified Water conservation efforfsncluding

the BASand employeeducation are likely to realize a combing@15%savingdn water use and utility
costs. As with water efficiency, energy savings can be realizeatldition to water savingsjue to

reduced hot water usandwater delivery/distribution needs.

Resource Cost Savings . Net Cost Savings
Savings (per yr (SIyn) Cost (1) Resource Savings )
1,500 MCF 5,700 MCF
’ / 51,000 ’ 14,000
23MTCge ¢ $ 70 MT Cge ® )

Next Steps (2012015 ¢ In conjunction with Action E2

Develop and rollout avater conservation campaign to educate City employees about conservation

Install technology to visually display ré¢iahe building energy (and water) use, similar to a building
dashboard. As a Cleveland 2030 mzistnember, the City may have access to a vabed building

1.

opportunities and encourage participation.
2.

dashboard to be developed by a third party consultant.
3.

56

Hold quarterly Sustainability 101 trainings available to all City employees. Explore the possibility of
making a onénour Sustainability@1 training mandatory for all City employees.
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4. Consider holding ®ater Office Challenge, or other incentive programs, to encourage conservation
across all City departments.

5. Utilize City Green Team as ambassadors for each department to educate employeegeon
conservation measure§sreen Team to identify Sustainability Champions at each major building.
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W-3: Water Reuse and Recycling

Action: Use capturedrainwater to supply irrigation and
cooling tower water use.

Due tothe configuration of thewater suppy system there
are many building water uses supplied with potable watf
that do not require this level of treatmentThisleads to
unnecessary treatment costs (energy, chemicals, e
Examples include irrigation, cooling tower and vehicle
washingwater use.

Costs and Benefits

Costs include equipment, infrastructure, and maintenan
of rainwater harvesting systems. The benefits inclu
reduced water service costs for City departments. Redug
water consumption also contributes to reduced ezgy
consumption, and associated greenhouse gas emissions
chemical use. Rainwater harvesting will also reduce th
stormwaterfees incurred by the City due to the reduction
impervious area/runoff (this savings is not included in t

Water Reuse and Recycling

Performance Indicators:
9 Percent of City roof area with
rainwater hawesting (%)
0 2016: 5%
0 2020: 10%
0 2030: 25%

Lead(s)

9 DPW, Property Management

9 Water Pollution Control ith
Northeast Ohio Regional Sewer
District

Related Actions:

9 W-5: OnSite Stormwater
Management

9 DCML1: Green Buildinépr New
Construction and Major Renations

9 DCM3: Preventive Maintenance

analysis presemtd below but is considered in the ces
benefit analysis for Action W).

Low water costs in Clevelandequired capital and O&M costsand largely unquantifiable benefits
results inrainwater harvesting typically not peflicig out from a costbenefit perspective. However, the
City can use this action as an opportunity for demonstration projects and to lead by example.

Resource Cost Savings . Net Cost Savings
N Iy (SIyn) Cost ($1) Resource Saviys )
0 MCF
6 MCF n/a $210,000 1 MT Cee ($250,000)

1 Due to the limited amount of water consumption data available for City facilities, the numbers presented here are raugtess
based on average precipitation and the assumpticat thhere would be sufficient demand for the captured water. Before this actio
implemented, additional analysis should be conducted to optimize the storage capacity based on runoff and demand atigach fe
2 All costs for this action assume a 50%tch from grant funding

Next Steps (201-2015

1. Identify toppriority facilities for rainwater capture based on the following criteria

o0 Nonpotable water demand (irrigation, cooling tower, vehicle washing, etc)

0 Adequate rooftop area and appropriate canfration for rainwater capture

0 Location where staff person is available oversee and maintain the system
2. Conduct more detailed modeling/analysis to optimize storage based on demand and rainfall
3. Ensure Sustainable Building Policy requireméntsainwaer harvestingare met(seeaction DCM1)
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